Additional variables included in the study are relative lay date, which is the difference in 1 days between the date an egg was laid and the mean laying date for all pairs in the local 2 area and year, based on at least daily checks of the sites; breeding success, which is either 0 3 (no young fledged) or 1 (a young fledged); and minimum age, which is the number of years 4 elapsed since a bird was ringed (birds were normally ringed as adults rather than as chicks). 5
For statistical analyses, we used MATLAB R2006a and SPSS 12.0.1. In order to avoid 6 pseudoreplication, we did not compare cases of faithfulness and divorce on a yearly basis. 7
For example, we did not compare the breeding success for the observed cases of 8 faithfulness to the breeding success for the cases of divorce because pairs staying together 9 for a number of years would be included multiple times in the faithful sample. We 10 prevented such pseudoreplication by defining and comparing different categories of 11 partnerships: one category includes divorcing pairs, the second one includes pairs that 12 stayed together until the end of the study period, and the third one includes pair bonds that 13 ended with the disappearance of a partner, usually by death although the possibility that it 14 had moved out of the study area cannot be ruled out for every case. When comparing these 15 different categories, we expected that the results for pairs that are faithful until the end of 16 the study period will be intermediate between divorcing pairs and truly faithful pairs (where 17 the bond ended with the death/disappearance of a partner). 18 consecutive seasons, giving an overall divorce rate of 10.2% per year. These records are 3 further categorized in Table 2 , showing that change in partner and change in breeding site 4 happened simultaneously in most cases. There were no significant differences between the 5 two sexes regarding who moved away from partner and site, and who remained: the male 6 moved in 81 cases (46%) and the female in 94 cases (54%, P = 0.364, two-tailed exact 7 test), so we pooled the two sexes in the subsequent analyses. 8
There were 194 pair bonds that ended in divorce, 70 faithful pairs still in the dataset at the 9 end of the study period, and 179 pair bonds that ended with the death/disappearance of a 10 partner (Table 3) . Of the 194 divorcing pairs, 26 (13%) reunited again in a subsequent year. 11
The subsequent fates of the birds that "interrupted" these pairings were generally unknown 12 because only six were ringed; of these, one was breeding in the year the original pair 13 reunified, two were floating (i.e. did not breed that season), and three were not resighted 14 and therefore presumably dead. The number of divorcing pairs (194) is lower than the 15 number of cases of divorce (202, see above) because a few of the reunited pairs divorced 16 for a second time. In the analysis of such pairs, only the first divorce was included. 17
Faithful pairs occupied higher quality breeding sites than pairs that divorced and had a 18 higher breeding success (Table 3 ). These differences were statistically significant with the 19 effect being larger for breeding success. As expected, site quality and breeding success of 20 faithful pairs that reached the end of the study period were intermediate between those of 21 divorcing pairs and of pair bonds that ended with the death/disappearance of a partner. This 22 was not true for relative lay date, however, which was earliest for partnerships reaching the 1 end of the study period. Faithful pairs that ended with the death/disappearance of a partner 2 laid slightly earlier than divorcing pairs and were formed by slightly older birds, but these 3 differences were not significant and the effect sizes small. 4 5 Divorces where one partner moved 6
In the majority of divorces, one bird moved away from the original breeding site and the 7 other one stayed. In 174 (99%) out of these 175 cases, the bird that moved away was 8 replaced; in the remaining case the bird had no mate that season. Of the incoming birds that 9 could be identified, 29 were breeding in the previous year and 18 were floating. 10
The different roles in a divorce (mover, stayer, incoming bird) were associated with marked 11 differences in change in breeding success before vs. after the divorce. The breeding success 12 of movers was significantly lower after the divorce, the breeding success of stayers was 13 largely unaffected, and the breeding success of the incoming birds was significantly higher 14 (pairwise comparisons in Figure 1 and Table 4 ). The patterns became less marked with time 15 after the divorce. 16
The results presented above describe the average effect of a divorce. However, there may 17 be individual birds benefiting from moving away from partner and site, and in the 175 18 divorces where one partner moved away from the original site and the other partner stayed, 19 we found a highly significant correlation between the change in breeding-site quality and 20 the original site quality (r = -0.56, P < 0.001, one-tailed Pearson correlation test). In other 21 words, it can be beneficial for a bird to move if it is currently occupying a low-quality 1 breeding site. We therefore compared the change in breeding success before vs. after 2 divorce separately for high-and low-quality breeding sites ( Figure 2 , Table 5 ). For high-3 quality sites, we found a similar pattern as for all sites combined: divorce was detrimental 4 for movers, neutral for birds that stayed at the original site, and beneficial for the replacers. 5
In contrast, birds that moved away from low-quality sites had no detectable disadvantage. partners left the original breeding site and the other partner stayed. However, there were an 10 additional 27 cases where both partners moved away from the original site (Table 2 ). In 18 11 of these cases, the original site remained unoccupied. Not surprisingly, these breeding sites 12
were of low quality (Q = 0.50 ± 0.070, mean ± SE, N = 17), so birds likely benefited from 13 leaving them and their original partner. In the other 9 cases, the original sites were of 14 significantly higher quality (Q = 0.73 ± 0.036, N = 9; P < 0.01, two-tailed t-test for unequal 15 variances with N = 26) and were all occupied by other pairs the following year. These 16 divorces were possibly caused by the new pairs ousting the original site-holding pairs, 17 either as a unit or individually. Support for this mechanism was provided by observations 18 of intense fights prior to divorce at five of the nine sites involved. 19 breeding success which is contradicted by our data. What about chance events? If partners 1 lose contact with each other accidentally, breeding success of both may decrease, but there 2 should be no systematic difference in the change in breeding success between movers and 3 stayers, and reunification rate should be very high. Our results disagree with these 4 predictions. In the musical-chairs hypothesis, a very high divorce rate is predicted, and 5 breeding sites should be occupied according to the sequence in which birds arrive at the 6 colony. In our study, divorce rate was relatively low (10%) and fights were common, 7 particularly in the pre-laying period: for our focal population in 1982-87, Kokko et al. period. Forced divorce may be more frequent among young birds than among older birds 12 because young birds are presumably easier to oust (Table 1) . While our results are in line 13 with this expectation, they do not offer clear-cut evidence, perhaps because information on 14 bird age was limited to minimum age based on the year a bird was ringed. In general, in our 15 correlational dataset, it is difficult to reach firm conclusions, particularly as the precise 16 behavioral sequence of events that led to divorce remains unknown for most cases. Despite 17 these limitations, the forced-divorce scenario is the only one in line with the data. 18
Guillemots typically defend a small breeding site (100-150 cm 2 ) on a cliff ledge year after 19 year, and a consequence of this constancy is that divorce and change in breeding site are 20 strongly linked. A previous study found evidence for adaptive site changes in this 21 population, in which "voluntarily" moving birds improved the quality of their breeding sitebut also caused "involuntary" changes (takeovers) that typically reduced the victim's 1 subsequent breeding success (Kokko et al. 2004 ). This pattern was reflected in the current 2 study with many individuals apparently causing a divorce by ousting a site holder and 3 thereby improving their own breeding success, whereas the ousted bird's breeding success 4 decreased. To our knowledge, no previous study has investigated changes in the breeding 5 success of incoming birds. 6
Many of the incoming birds had bred before but did not breed the previous year. divorce. Instead, the "better option" mechanism (Table 1) dominated at their study site. 8 9
Other causes of divorce 10
Our data suggest that there were also other mechanisms that ended partnerships in 11 guillemots on the Isle of May. Birds that bred on low-quality sites often benefited from 12 leaving their partner and site, so they may have actively deserted them. Additionally, 13% 13 of the divorcing pairs reunified in a consecutive year. Some of these divorces were 14 probably again caused by an incoming bird, and its death or other circumstances allowed 15 the original pair to reunite. It is very likely, however, that accidental loss caused many of 16 these divorces, a mechanism that is associated with a high reunification rate (Table 1) . 17
While it is highly plausible that divorce occurs for different reasons within a population, 2005) found in Newfoundland that guillemots whose partner died had a lower 10 breeding success after this event than before. Their study does not allow for testing the 11 mate familiarity effect, but this related finding is worth discussing because it disagrees with 12 our results. Similarly to other, above mentioned, differences between Newfoundland and 13 monogamous bird species is adaptive derives primarily from the correlation between 1 reproductive failure and increased probability of divorce" (see also Dubois and Cézilly 2 2002). Our results show such a correlation (Table 3) but also the non-adaptiveness of 3 divorce for either partner. A potential reason for such a pattern is that the highest quality 4 birds can best resist takeover attempts and also have the highest breeding success. Thus, 5 correlations between breeding success and probability of divorce must be interpreted with 6 caution. Another important implication of our finding, that a correlation between breeding 7 failure and probability of divorce need not indicate the adaptiveness of divorce, is that 8 adaptive divorce may in general be less common than usually assumed. 9
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Figure 1 1
Average change in breeding success (± SE) between year n and years n+1, n+2, n+3, 2 respectively, where year n is the year before divorce ("movers", "stayers", "incoming 3 birds" -for divorces where one partner moved away from the original site and the other 4 partner stayed, breeding with a new partner, the "incoming bird"), is the year before the 5 partner died ("faithful, partner died"), or is year 4 in a faithful pair bond that reached 2005, 6 i.e. the end of the study period; year 4 was chosen because divorces happen on average 7 after a pair was breeding together for 3.9 consecutive years. The graph is based on pairwise 8
comparisons. Each change in breeding success relates to the year before divorce, 9 death/disappearance of the partner, or year 4, respectively. For example, the given change 10 in breeding success for movers at year n+3 is the average change in breeding success three 11 years after a divorce compared to the year before the divorce. The given sample sizes 12 indicate the number of pairs for which information was available in each case. The 13 differences among the five different scenarios are significant (years n+1, n+2, P ≤ 0.001; 14 year n+3, P < 0.01; Kruskal-Wallis tests; see Table 4 for post-hoc tests). 15 16 17
Figure 2 18
As Figure 1 , but separated for high-(top) and low-quality (bottom) sites. For high-quality 19 sites, differences are significant in all years (n+1, n+2, P < 0.001; n+3, P < 0.01; Kruskal-20 Wallis tests; see Table 5 for post-hoc tests). For low-quality sites, results for incoming birds 21 and faithful pairs are not given due to very small sample sizes. For these sites, there wereno significant differences between movers and stayers (P = 0.90, 0.38, 0.94, respectively; 1 
U-tests). 2

Table 4 1
Results of post-hoc tests (years n+1, n+2, n+3; two-tailed P values, U-tests) on change 2 in breeding success for all breeding sites (cf. Fig. 1 
The results were obtained by comparing the group of birds given in the leftmost column 4 with the group of birds given in the top row. For example, comparing movers with stayers 5 in year n+1 (the first year after divorce) yielded a P value of 0.001 which is a significant 6 difference between these two groups even after Bonferroni-Holm correction. By contrast, in 7 year n+2, there was no significant difference between these groups: P = 0.134.
Table 5 1
Results of post-hoc tests (years n+1, n+2, n+3; two-tailed P values, U-tests) on change 2 in breeding success for high-quality breeding sites (cf. Fig. 2 
